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© Process for the production of reinforced moldings and the resultant products. 



© The present invention relates to a reaction injection molding process for preparing a molded product by 
reaction of a mixture of 

(a) an organic polyisocyanate; 

(b) one or more compounds containing at least two isocyanate-reactive groups; 

(c) about 0.5 to about 40% by weight, based on the weight of the molded product, of rigid microspheres, 
preferably in admixture with component (b); 

and, optionally, 

(d) an inert gas dissolved in at least one of components (a) or (b) in an amount sufficient to produce a molded 
product having a density that is at least 1 % less than the density of an analogous molded product without an 
inert gas but which is at least 0.75 g/cm 3 ; and 

(e) up to 45% by weight, based upon the weight of the molded product, of a reinforcing filler. 
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This app.fca.fon is a Contnuafion-in-Part of App,ication Serial No. 08/107.389, filed August 16. 1993. 
BACKGROUND OF THP lN,/CMT,n N 

5 c£?££ ses^^ » - — 
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SUMMARY OF THE INVENTION 
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DESCRIPTION OF THE INVENTION 

Suitable rigid microspheres for use as component (c) according to the present invention can be hollow 
microspheres (also known as microballoons or microbubbles) or solid microspheres. When preparing low- 

5 density materials, for example, hollow spheres are generally preferred. However, regardless of whether the 
microspheres are hollow or solid, they should be heat resistant and essentially incompressible when 
subjected to elevated temperatures and pressure during the molding process. In a typical RIM process, 
compression strengths greater than about 12 MPa»s (preferably greater than 20 MPa*s) are generally 
suitable. With hollow microspheres, wall thickness is, of course, a selection factor. 

io Suitably rigid microspheres may be made of inorganic materials, such as glass, ceramic, and carbon, or 
rigid organic polymers, such as phenolic resins. Solid microspheres can be prepared by any of several 
methods known in the art. For example, solid microspheres can be prepared by softening irregularly shaped 
particles just enough for then to flow into spheres under the influence of surface tension, by quenching a 
melt in a cooler medium, or by carrying out polymerizations in well-stirred suspensions at elevated 

75 temperatures. 

Hollow inorganic microspheres can be prepared by several known methods. For example, hollow glass 
spheres can be prepared by grinding and sizing soda-lime glass cullet to form particles that, in combination 
with blowing agents, are passed through a gas flame (ca. 1000'C) to soften the glass and generates gases 
that expand the particles. See U.S. Patent 3,365,315. Hollow glass spheres can also be prepared by spray- 

20 drying a sodium borosilicate solution containing a blowing agent to form a particulate material that is passed 
through a gas flame to form the spheres. See U.S. Patent 2,978,339. Ceramic microspheres can be 
obtained as both solid and hollow microspheres as a normal aluminosilicate by-product of burning coal. In 
general, hollow ceramic microspheres are heavier than similarly sized glass microspheres. Although 
inorganic microspheres can be treated with a silane or titanate coupling agent to enhance adhesion with the 

25 matrix urethane polymer, the untreated particles generally exhibit sufficient adhesion to the polymer, making 
such treatments unnecessary. 

Commercially available hollow inorganic microspheres include ceramic Z-Light Spheres and glass 
Scotchlite K46 Glass Bubbles from 3M Company. Commercially available glass microspheres typically 
contain about 72 wt.% SiOa, 14 wt.% Na20. 10 wt.% CaO, 3 wt.% MgO, and 1 wt.% AI2O3/K2O/U2O, 

30 whereas commercially available ceramic microspheres typically contain about 50-58 wt.% S1O2, 25-30 wt.%* 
AI2O3. 6-10 wt.% CaO. 1-4 wt.% Na 2 0/l<2O, and 1-5 wt.% other oxides. E.g., J.F. Plummer, "Microspheres" 
in Encyclopedia of Polymer Science and Technology, Vol. 9 (John Wiley & Sons. Inc., 1987), page 788. 

Solid microspheres of organic polymers can be prepared using aqueous dispersions of suitable film- 
forming thermoset or thermoplastic materials. In the presence of a blowing agent, this method gives hollow 

35 microspheres. 

It is typical of available rigid microspheres that a given sample contains a range of sizes. Suitable 
microspheres for the present invention typically have a diameter of between about 1 and about 350 urn 
(preferably 10 to 210 urn). The specific size range, however, is often dependent on the selection of 
particular injection equipment and operating parameters (for example, nozzle diameter). 

40 Low density (especially hollow) microspheres are preferred, with those having densities ranging from 
0.05 to 2.5 g/cm 3 being particularly preferred. 

The rigid microspheres can be added to either the isocyanate component or the isocyanate-reactive 
component, although addition to isocyanate-reactive component (b) is preferred. The microspheres are 
added in amounts such that the final products have a total microsphere content of from about 0.5 to about 

45 40% (preferably 2 to 10%) by weight. Products having density reductions in the range from 10 to 30% are 
readily obtained. 

Although less preferred, it is also possible to include known compressible expanded microspheres, 
such as those described in U.S. Patents 4,829,094, 4,843,104, 4,902,722 and 4,959,395, but the amount of 
such microspheres should not exceed 50% by weight of the amount of the rigid microspheres. Commer- 

50 daily available compressible microspheres include Dualite M6017AE, Dualite M6001AE, and Dualite 
M6029AE, all available from Pierce & Stevens Corporation, and Expancel available from Nobel Industries. 
These commercially available compressible microspheres are expanded, hollow microspheres consisting of 
a thin shell of a vinylidene chloride, polypropylene, or acrylonitrile copolymer. The interior of the Dualite and 
Expancel microspheres contains a volatile liquid, such as a low-boiling hydrocarbon (which is pentane for 

55 Dualite microspheres and isobutane for Expancel microspheres), which is used to expand the microsphere 
and remains inside the shell thereafter. An organic or inorganic material that decomposes upon only 
moderate heating will also serve to expand the microsphere, with the decomposition products remaining in 
the shell thereafter. Also present on the outside of Dualite microspheres is a rough coating of calcium 
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thereof for producing the polyesters. The polycarboxylic acids may be aliphatic, cycloaliphatic, aromatic, 
and/or heterocyclic and may be unsaturated or substituted (for example, by halogen atoms). The polycar- 
boxylic acids and polyols used to prepare the polyesters are known and described, for example, in U.S. 
Patents 4,098,731 and 3,726,952, herein incorporated by reference in their entirety. Suitable polythioethers, 

5 polyacetals, polycarbonates, and other polyhydroxyl compounds are also disclosed in the above-identified 
U.S. patents. Finally, representatives of the many and varied compounds which may be used in accordance 
with the invention may be found for example in High Polymers, Volume XVI, "Polyurethanes, Chemistry and 
Technology," by Saunders and Frisch, Interscience Publishers, New York, London, Vol. I, 1962, pages 32- 
42 and 44-54, and Volume II, 1964, pages 5-6 and 198-199; and in Kunststoff-Handbuch, Vol. VII, Vieweg- 

10 HSchtlen, Carl Hanser Verlag, Munich, 1966, pages 45-71. 

Suitable aminopolyethers which may be used in accordance with the present invention as high 
molecular weight compounds (the molecular weight always being the average molecular weight which may 
be calculated from the functionality and the content of isocyanate-reactive groups) are those wherein at 
least about 30 and preferably about 60 to 100 equivalent percent of the isocyanate-reactive groups are 

75 primary and/or secondary (preferably primary) aromatically or aliphatically (preferably aromatically) bound 
amino groups and the remainder are primary and/or secondary aliphatically bound hydroxyl groups. 

In these compounds, the terminal residues carrying the amino groups may also be attached to the 
polyether chain by urethane or ester groups. These "aminopolyethers" are prepared by known methods. 
For example, polyhydroxypolyethers such as polypropylene glycol ethers may be aminated by reaction with 

20 ammonia in the presence of Raney nickel and hydrogen (Belgian Patent 634,741). U.S. Patent 3,654,370 
describes the production of polyoxyalkylene polyamines by reaction of the corresponding polyol with 
ammonia and hydrogen in the presence of a nickel, copper, or chromium catalyst. German Patent 1,193,671 
describes the production of polyethers containing terminal amino groups by hydrogenation of cyanoethylat- 
ed polyoxypropylene ethers. Other methods for the production of polyoxyalkylene (polyether) amines are 

25 described in U.S. Patents 3,155,728 and 3,236,895 and in French Patent 1,551,605. The production of 
polyethers containing terminal secondary amino groups is described, for example, in French Patent 
1,466,708. 

Polyhydroxypolyethers of relatively high molecular weight may be converted into the corresponding 
anthranilic acid esters by reaction with isatoic acid anhydride, as described, for example, in German 

30 Offenlegungsschriften 2,019,432 and 2,619,840 and in U.S. Patents 3,808,250, 3,975,428, and 4,016,143. 
Polyethers containing terminal aromatic amino groups are formed in this way. 

According to German Offenlegungsschrift 2,546,536 and U.S. Patent 3,865,791, relatively high molecu- 
lar weight compounds containing terminal amino groups are obtained by reaction of NCO prepolymers 
based on polyhydroxypolyethers with enamines, aldimines, or ketimines containing hydroxyl groups and 

35 subsequent hydrolysis. 

It is preferred to use amino polyethers obtained by hydrolysis of compounds containing terminal 
isocyanate groups, for example, in accordance with German Offenlegungsschrift 2,948,419 or U.S. Patent 
4,515,923, herein incorporated by reference in its entirety. In this process, polyethers most preferably 
containing 2 to 4 hydroxyl groups are allowed to react with polyisocyanates to form NCO prepolymers and, 

40 in a second step, the isocyanate groups are converted by hydrolysis into amino groups. 

The aminopolyethers used in accordance with the invention are often mixtures of the compounds 
mentioned by way of example and (on a statistical average) most preferably contain 2 to 4 terminal 
isocyanate-reactive groups. In the process according to the invention, the aminopolyethers may be used in 
admixture with polyhydroxypolyethers free from amino groups. 

45 In accordance with the present invention, the high molecular weight compounds are used in admixture 
with up to about 95% by weight (preferably up to about 50% by weight, more preferably about 8 to 30% by 
weight, and most preferably about 12 to 26% by weight), based on the total quantity of the high molecular 
weight compounds, of the low molecular weight chain extenders. Examples of suitable hydroxyl group- 
containing chain extenders include ethylene glycol, 1,2- and 1 ,3-propanediol, 1,3- and 1,4- and 2,3- 

50 butanediol, 1 ,6-hexanediol, 1,10-decanediol, diethylene glycol, triethylene glycol, tetraethylene glycol, 
dipropylene glycol, tripropylene glycol, glycerol, and trimethylolpropane. 

Other suitable chain extenders include aromatic polyamines (preferably diamines) having molecular 
weights of less than 400, especially the sterically hindered aromatic polyamines (preferably diamines) 
having molecular weights of less than 400, especially the sterically hindered aromatic diamines which 

55 contain at least one linear or branched alkyl substituent in the ortho-position to the first amino group and at 
least one (preferably two) linear or branched alkyl substituents containing from 1 to 4 (preferably 1 to 3) 
carbon atoms in the ortho-position to a second amino group. These aromatic diamines include 1-methyl-3,5- 
diethyl-2,4-diaminobenzene, 1 -methyl-3,5-diethyl-2,6-diaminobenzene, 1 ,3,5-trimethyl-2,4-diaminobenzene, 
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tertiary amines. Preferred among these catalysts are dibutyltin dilaurate and 1 ,4-diazabicyclo[2 t 2,2]octane 
(Methylene diamine), especially mixtures of these catalysts. The catalysts are generally used in amounts of 
about 0.01 to 10% (preferably about 0.05 to 2%), based on the weight of the high molecular weight 
component. 

It is also possible to use surface-active additives such as emulsifiers and foam stabilizers. Examples 
include siloxanes, N-stearly-N\N'-bis-hydroxyethyl urea, oleyl polyoxyethylene amide, stearyl diethanol 
amide, isostearyl diethanolamide, polyoxyethylene glycol monoleate, a pentaerythritol/adipic acid/oleic acid 
ester, a hydroxyethyl imidazole derivative of oleic acid, N-stearyl propylene diamine, and the sodium salts 
of castor oil sulfonates or of fatty acids. Alkali metal or ammonium salts of sulfonic acid, such as 
dodecylbenzenesulfonic acid or dinaphthylmethanesulfonic acid, and fatty acids may also be used as 
surface-active additives. Particularly suitable surface-active compounds include polyether siloxanes of the 
type generally known for use in the polyurethane art, such as water-soluble polyether siloxanes. The 
structure of these siloxanes is generally such that a copolymer of ethylene oxide and propylene oxide is 
attached to a polydimethylsiloxane functionality. Methods of manufacturing preferred siloxanes are de- 
scribed in U.S. Patent 4,906,721, the disclosure of which is herein incorporated by reference. 

It is also possible to use mold release agents, which are compounds that are added to the reactive 
components of the isocyanate addition reaction, usually the isocyanate-reactive component, to assist in the 
removal of a polyurethane product from a mold. Suitable mold release agents for the present invention 
include those based at least in part on fatty acid esters (e.g., U.S. Patents 3,726,952, 3,925,527, 4,058,492 
4,098,731, 4,201,847, 4,254,228, 4,868,224, and 4,954,537 and British Patent 1,365,215); metal and/or 
amine salts of carboxylic acids, amido carboxylic acids, phosphorus-containing acids, or boron-containing 
acids (e.g., U.S. Patents 4,519.965, 4,581,386, 4,585,803, 4,876,019, 4,895,879, and 5,135,962); polysilox- 
anes (e.g., U.S. Patent 4,504,313); amidines (e.g., U.S. Patents 4,764,540. 4,789,688, and 4,847,307); resins 
prepared by the reaction of isocyanate prepolymers and a polyamine-polyimine component (e.g., U.S. 
Patent 5,198,508); and neutralized esters prepared from certain amine-started tetrahydroxy compounds 
described in U.S. Patent 5,208,268. Particularly preferred mold release agents contain zinc stearate. 

In addition to the reinforcement fillers, catalysts, surface-active agents, and mold release agents 
mentioned above, other additives which may be used in the molding compositions of the present invention 
include known fillers of other types, blowing agents, cell regulators, flame retarding agents, plasticizers, and 
dyes of the types generally known in the art. 

The compositions according to the present invention are especially suited for processing by the RIM 
process. In general, two separate streams are intimately mixed and subsequently injected into a suitable 
mold, although it is possible to use more than two streams. The first stream contains the polyisocyanate 
component, whereas the second stream contains the isocyanate-reactive component, chain extender, any 
internal mold release agent, and any other additives which are to be included. 

The quantity of polyisocyanate used in the process according to the present invention is preferably 
calculated so that the foamable mixture has an isocyanate index of from 70 to 130 (preferably from 90 to 
110). By "isocyanate index" is meant the quotient of the number of isocyanate groups and number of 
groups which are reactive with isocyanates, multiplied by 100. 

The known RIM process is used for carrying out the process according to the present invention. In 
general, the components may be mixed simultaneously, or the non-reactive components may be pre-mixed 
and then mixed with the reactive components. A starting temperature of from 10 'C to 70 *C (preferably 
from 30 -C to 50 'C) is generally chosen for the mixture introduced into the mold. The temperature of the 
mold itself is generally from 40 *C to 100-C (preferably from 50 -C to 70 -C). After completion of the 
reaction and molding process, the resultant product is removed from the mold. 

The process of the invention is characterized by improved mold release, which permits less frequent 
use of mold release agents (particularly external mold release agents) and less frequent cleaning of product 
residues and/or fragments from the molds or aftermixers. 

Although expanded polymeric microspheres, such as Dualite microspheres, are suitable for use in 
combination with the rigid microspheres of the invention, such polymeric microspheres, when used alone, 
provide generally inferior processing characteristics when compared with the rigid microspheres of the 
present invention. For example, Z-Light Spheres are hard microspheres having excellent dimensional 
stability, even when heated well above room temperature during RIM processing. Processing is generally 
facile because the viscosity of the isocyanate-reactive component increases only slightly, green strength of 
the molded product is good, and mold release is improved. In contrast, Dualite microspheres, although 
providing adequate density reduction, are soft and have generally inferior dimensional stability that is highly 
dependent on processing conditions. Processing is more difficult than with rigid microspheres because of 
significantly increased viscosity, low green strength, and poorer mold release even in comparison to 
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compositions containing no microspheres 

invention, low density produces such as Zb7 a T^' 3 preferred embodiment of the 

suitable variation ol*e *S g ^£^JS£ZZ ™ b °f ye,ements « b * P^uced. With 
diamine, it is also possible to iJZZ^PSS^^ k '° W Pr0pOrti0n of me «*• 

strength, such as flexible polyurethane shoe soles 9 ^ abraS '° n reSiStanCe and hi 9 h mechanical 

set fo^b rKSK^^T!!? r ° f * * ^hich is 

skiHed in the art £ rea^^^^^ «* *~ «■»«*•• ™ose 

can be used. Unless otherwise noted, all JZHJill! r ? °" S ,° f 816 f °" 0win9 P""*"™ 
are parts by weigh, and percentages by weXCSvefy e ' S ' US *" ~ PartS 3nd percenta ^ 

EXAMPLES 

The following microspheres and fillers were used in the Examples: 
Microspheres : 

gSESSSE sa yrjss,- — . — - o. 



1 JITOE^a^-ss; »< - - * - - «, - 

Examples 1-10 

«on^y^ Pajs of a 60 10 molecular weight trifunc- 

diamine ("DETDA"), 7 parts of a zinc J^^Zfl^ - ^ 17 ° f *■***«» 
diamine (Jeffamine D-400, available from TexaSTSS n° i 4 ^ of a 400 molecular weight 
weight tetrafunctional polyol (prepared Tl^i^J™^"**; ^ 1 part of a 356 molecular 
blend was 0.1 parts of triethvlene diam nTr, „ amine and P'OPV' 6 ™ oxide). Also added to the 

Chemicals. .nc.) P 0.05 pIX^^ " DabC0 33 - LV fr ™ Air Products & 

Chemicals. Inc.). 0.1 parts of dtaeZTSE^^ 

co «r sksstt ^^£22£3& UL - 28 from ™ co 

product" To Z^J5Z^Z?£^»™ *** a urethane reinforced RIM 

1. with appropriate adjustment in a^n^ ^^^^ B !^ md ^ ^ in Table 

.maintain an isocyanate index of 105 in all examples 'socyanate-reactive components to 

'^^^zZZXX^T *T» r *° °' «" Dualite micrc- 

microspheres. Therefore, although SSeSnT^ *" S3me wei 9 ht ° f halite 
- Example , the actual number of m^el^'^^^ 
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composition containing about 5-6 wt% of the indicated Z-Light Spheres. 

Similarly, because the density of the Z-Light Spheres is much less than the density of wollastonite 
fibers, a given weight of Z-Light Spheres will contain more microspheres than the same weight of 
wollastonite. Therefore, although a greater relative weight of wollastonite was used for comparison Examples 
1 and 2, the actual number of microspheres would be almost exactly comparable to that of compositions of 
Examples 6 to 9 containing about 4.4 wt.% of the Z-Light Spheres. 

Each polyol slurry was charged to the polyol run tank of a Cincinnati Milacron CM-125 machine. The 
slurry was nucleated via a hollow-shaft high rpm nucleator based on the use of cavitation to introduce 
nitrogen at two different levels (which are reflected in the two densities of each final product shown in Table 
2). Nucleation data for the isocyanate-reactive compositions are shown in Table 1. 

Without the use of microspheres, a nucleation density level of not less than 0.68 g/cm 3 was attained 
Comparison Dualite microspheres also provided a similarly high nucleation density of about 0.67 g/cm 3 . In 
contrast, the polyol slurries containing microspheres according to the invention were able to attain a 
nucleation density level of 0.53 to 0.61 g/cm 3 . 
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Each slurry was combined with a tripropylene glycol-modified polymethylene poly(phenyl isocyanate) 
so having an NC0 content of 22.8% by weight (available as Mondur PF from Miles Inc.) at an isocyanate index 
of 105. Urethane parts were molded on a Cincinnati Milacron CM-125 RIM machine. The mold was a steel 
mold (P-2 steel) having the dimensions 4.5 mm x 64 cm x 92 cm. The mold temperature was 68 'C. The 
chemical temperatures were maintained at 43 to 46° C for the isocyanate and 52 to 57 -C for the polyol 
slurry. The mixing pressures were 11.2 N/mm 2 for each component. Physical properties of the resultant 
55 urethane plaques are shown in Table 2. 

All of the urethane plaques prepared in Examples 3-10 using microspheres according to the invention 
exhibited excellent quality and physical properties. In particular, Table 2 shows that the plaques of 
Examples 3-10 exhibited superior impact resistance, particularly at low temperatures. In addition, the 
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Example 1 1 

The method of Examples 1-10 was repeated using a different polyol blend. An Isocyanate-reactlve 
component was prepared mixing 74 parts of a 6000 molecular weight Afunctional polyether polyol (glycerin 
55 starter and a P0:E0 weight ratio of about 5:1), 17 parts of DETDA, 7 parts of the same zinc stearate 
concentrate as in Example 1, 0.1 parts of Dabco 33-LV, 0.1 parts of Witco UL-28, and 0.5 parts of 
Goldschmidt B-8418. Slurries were again prepared using a wollastonite filler Wollastokup G and Z-Light W- 
1000 microspheres. To 100 parts of this polyol was added 14 parts of wollastonite filler and 7.7 parts of the 
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Microsphere and filler contents for isocyanate-reactive 




an "S^^^a^-J* - isocyanate pre po, ym er having 
containing 58% by weight oi ZSSK and S bv 2 ^, ^ " 3 P 0 '* 50 ™* mixture 
content of 32.3% (available from IE 7nc ) witTfsJ t * °" 90meriC MD ' and havin 9 30 NC0 

polyether po.yo. propylene ^ a PO EO S^V^T^T* 
Urethane parts were molded on the miniRiM «Zw we f ' r ' about 4:1 : avalable ,rom Miles '"c). 
the dimensions 3 mm x 2 f,T x° SZ T KSS^SSmS ^ ^ 
were maintained at 43 to 46- C for the isocvanate and ST f £" em ' Cal ,em P erat " r es 
pressures were 20 NW for each clnnntl pk ? ° f ° r 1he polyo1 slurr V- The mi ™9 

shown in Table 4. component. Phys,ca. properties of the resultant urethane plaques are 

exhibtd' 'e^ZTTJT:^^ T 17 ? n ? to the invention 

Examples 15-17 exhLd^superior S 2£ o«v li ■*? *" "* *• of 

Plaques of comparison Examples 13 and \7t 72r& 1 tem P 8 ^«ras. relative to the filled 

exhibit superior mold t*X£E!^£tt ' EXamP ' eS W6re ,0und t0 

* no microspheres, and comp^^ 
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Table 4 



Physical properties for products prepared in Examples 12-17. 




Examples 




12 


13 


14 


15 


16 


17 


Elongation (%) 


79.3 


42 


38 


78.1 


70.8 


67.6 


Tensile strength (MPa) 


15.2 


15.9 


13.4 


13.3 


12.0 


10.9 


Tear strength (N/mm) 


36.2 


53.4 


41.8 


35.9 


30.8 


33.3 


Flex modulus (MPa) 


164 


346 


276 


171 


183 


194 


Heat sag (mm) 


39.5 


11 


12 


32.8 


33.3 


33.3 


Density (g/cm 3 ) 


1.01 


1.17 


1.00 


1.00 


0.98 


0.98 


Impact (Joules) 














23-C 


24.9 


9.1 


3.4 


14.1 


11.6 


8.0 


-18*C 


25.8 


3.0 


2.3 


9.8 


7.1 


4.6 


-30 -C 


27.5 


1.6 


1.9 


4.4 


2.6 


1.9 
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Claims 



1. A reaction injection molding process for preparing a molded product comprising reacting a mixture of 

(a) an organic polyisocyanate; 

(b) one or more compounds containing at least two isocyanate-reactive groups; and 

(c) about 0.5 to about 40% by weight, based on the weight of the molded product, of rigid 
microspheres. 

2. A process according to Claim 1 wherein said mixture additionally comprises 

(d) an inert gas dissolved in at least one of components (a) or (b) in an amount sufficient to produce 
a molded product having a density that is at least 1% less than the density of an analogous molded 
product without an inert gas but which is at least 0.75 g/cm 3 ; and 

(e) up to 45% by weight, based on the weight of the molded product, of a reinforcing filler other than 
a rigid microsphere added to at least one of components (a) or (b). 

3. A process according to Claim 1 wherein the rigid inorganic microspheres are present in an amount of 
from 2 to 10% by weight, based upon the amount of component (b). 



4. A process according to Claim 2 wherein the inert gas is air and/or nitrogen gas. 

5. A process according to Claim 2 wherein the inert gas is dissolved in component (b) in an amount 
sufficient to produce a molded product having a density of 0.85 to 1 .1 g/cm 3 . 

6. A process according to Claim 2 wherein the reinforcing filler (e) is used in an amount of from 15 to 
40% by weight based upon the weight of the molded product. 



7. A process according to Claim 1 wherein said mixture additionally comprises 

(f) a mold release agent. 

50 

8. A process according to Claim 7 wherein the mold release agent contains zinc stearate. 



9. A molded product prepared by the process of claims 1 - 8. 
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